SUMMARY Two patients with muscle weakness caused by amyloid myopathy are described. Characteristic features such as pseudohypertrophy and abnormal firmness, and tumours of muscles were absent. It is suggested that muscle weakness in amyloid myopathy is caused by layers of amyloid covering muscle fibres. In middle aged or elderly patients with proximal muscle weakness the diagnosis of amyloid myopathy should be considered.
The clinical picture of amyloid myopathy has attracted little interest in recent handbooks on myology or muscle pathology.'1 -The clinical signs considered as hallmarks of this rare disorder are nevertheless of interest: pseudomuscular hypertrophy, palpable tumours within muscles, "wooden consistency" of skeletal muscles, macroglossia, hoarseness of the voice, loss of mobility and some degree of muscle weakness.5 -7 We describe two patients with weakness and muscle atrophy as the main characteristics of amyloid myopathy, and demonstrate that the clinical picture of amyloid myopathy may be more variable than is apparent from the literature. The ultrastructural studies of the three muscle biopsies from these patients provide a possible explanation for this variation.
Case histories
Case I A 68 year old female was admitted because of progressive weakness of the limbs. She had been in good health until the age of 65 years, when she started to complain of fatigue, constipation and weakness when cycling or mounting stairs. IgA lambda paraproteinaemia had been discovered and myeloma had been diagnosed when bone marrow puncture disclosed mild proliferation of plasma cells. When 67 she noticed inability to raise the arms above the head and some muscle stiffness. Her voice gradually became hoarse and she experienced difficulty in swallowing. At the same time a ductal carcinoma of the breast was diagnosed and removed.
Examination after mastectomy revealed that she had a hoarse voice but no macroglossia, muscular hypertrophy or obvious atrophy. Abnormal firmness of the musculature was absent. There was weakness of neck flexors, grade 4 (MRC scale), shoulder girdle and thigh muscles, 3-4 and 4, and extensors of the feet, 4 . Tendon reflexes were present and sensation and coordination were undisturbed.
ESR was 33 mm after one hour. Routine haematological and urine examination were normal. Serum creatinine kinase activity (CK) was 416 U/l (normal < 105). Serum immuno-electrophoresis showed IgA lambda paraproteins.
Serum IgA was 19 g/l (normal 0-5-2-6 g/l), 1gM 0-3 g/l (normal 04-2-2 g/l), IgG 5 1 (normal 4 A 54 year old woman was admitted with complaints about bluish discolouration of the skin for 3 years, muscular weakness, fatigue and shortness of breath for 2 years, and for a few months a slightly painful and heavy sensation in shoulder-and upper arm muscles with inability to keep the arms raised above the head and difficulty in swallowing. 1353
On examination, slight rubbing of the skin was found to result in loosening of the epidermis from the underlayer and ecchymosis. The liver was enlarged. Voice and tongue were normal and the musculature was not unduly firm. The shoulder girdle muscles were atrophic. The neck flexors were mildly weak, MRC grade 4. The patient had wing scapulae. There was weakness of the trapezius, rhomboideus, pectoralis and deltoid muscles, 3-4, of the biceps brachii, 4, triceps brachii, 4-5, and wrist extensors, 4-5, hipflexors, 3-4, hamstrings and extensors of the feet, 4. Sensation was normal and tendon reflexes were low but elicitable.
Extensive laboratory examination revealed the following abnormalities: ESR 62 mm after one hour, acid phosphatase 14 (fig 2) . In places, the layers were bounded by elongated fibroblasts. Amyloid filaments within these layers were distributed randomly. The layers closely joined the basal lamina, but did not pierce through the lamina (fig 3) . No amyloid filaments were seen in muscle fibres. Some of the so-covered muscle fibres had developed capricious and elongated folds which occasionally followed the surface of the muscle fibre for some distance (fig 4) . The folds contained various sarcoplasmic organels but no myofibrils. Folding of muscle fibres was seen more frequently and was more extensive in the biopsy of the second patient than in those of the first patient. Practically all small intramuscular vessels were surrounded by layers of amyloid filaments ( fig 5) . In places oval or round masses of amyloid filaments were seen which were partly bounded by elongated fibroblasts (fig 6) . These masses were often located near small vessels ( fig 5) . Amyloid filaments were not randomly distributed in the endomysial spaces.
Discussion
Classification of the amyloidoses is based in part upon the chemistry of the amyloid fibrils. Amyloidosis accompanying plasma cell dyscrasia is characterised by fibrils containing a component of immunoglobulin light chains. In patients with chronic, often supJennekens, Wokke purative disease, the amyloid fibrils contain so called AA (amyloid A) protein and in familial amyloid polyneuropathy part of the protein in the amyloid fibrils is related to serum prealbumin.9 It is not exceptional for amyloid to infiltrate striated musculature. In patients with plasma cell dyscrasia and amyloidosis, the heart musculature is frequently involved.'0 The skeletal muscle is infiltrated as a rule in patients with amyloid polyneuropathy. " l
The synthesis of amyloid filaments is at present poorly understood. Endothelial (fig 4) is of interest and might be interpreted as attempt of muscle fibres to enlarge their exchange surfaces.
A study of amyloid deposition in cardiac musculature has revealed characteristic differences. In senile cardiac amyloidosis, amyloid is deposited mainly in global masses, whilst in plasma cell dyscrasia amyloidosis, it is deposited in a much more mixed pattern with both globules and layers upon muscle fibres and vessels."4 Amyloid depositions in skeletal musculature leading to myopathy has only been reported in a limited number of patients with cell plasma dyscrasia.5_7 [15] [16] [17] [18] [19] [20] The most prominent findings are abnormal firmness and pseudohypertrophy of the musculature, and palpable tumours within muscles. Macroglossia to a degree that sometimes precludes closure of the mouth, dysphagia and hoarseness of the voice may also occur. Mobility may be hampered, and generalised or predominantly proximal muscle weakness may be present. Some patients have aching pain in muscles. In contrast with this syndrome our patients show that weakness and atrophy of proximal limb muscles may be the sole manifestations of amyloid myopathy. This form of amyloid myopathy is not entirely undocumented in the literature. Kyle and Greipp2" in their survey on 229 patients mention three patients with atrophy and progressive muscular weakness. In such patients, amyloid filaments may be deposited predominantly upon muscle fibres and around vessels with few if any oval masses.
Amyloid myopathy should be included in the differential diagnosis when proximal limb muscle weakness without pseudohypertrophy, develops in middle aged or elderly patients. In such cases a search for plasma cell dyscrasia should be made.
